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Abstract

Purpose of Review To review the current evidence regarding the impact of the coronavirus disease 2019 (COVID-19) pandemic
on cardiometabolic health, with a focus on strategies to help mitigate adverse effects on population health.

Recent Findings Individuals with cardiometabolic disease are particularly vulnerable to worse outcomes with COVID-19
infection. In addition, the pandemic itself has had significant deleterious impact on the cardiometabolic health of the population,
including declines in physical activity, increases in smoking and alcohol use, worsening blood pressure and glycemic control,
and detrimental effects on mental health. Targeted interventions at the patient and community level will be needed to mitigate
the long-term consequences of the COVID-19 pandemic on population cardiometabolic health.

Summary The COVID-19 pandemic has worsened cardiometabolic health, but there are several opportunities and enhanced

tools available to counteract these changes.

Keywords COVID-19 - Cardiometabolic health - Obesity

Introduction

Individuals with cardiometabolic disease are at increased
risk of morbidity and mortality from coronavirus disease
2019 (COVID-19) [1-4]. Beyond this direct consequence,
changes in lifestyle in response to lockdown, social
distancing, and the stress of the pandemic have led to
worsening control of multiple risk factors among those
with and at risk for cardiometabolic disease. Across the
population, deleterious changes in physical activity, dietary
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patterns, alcohol intake, and smoking are also increasing
the population-level risk of cardiometabolic disease. In
this review, we summarize the evidence regarding changes
in cardiometabolic risk due to the COVID-19 pandemic,
with recommendations for how practitioners and policy
makers may develop interventions to mitigate the potential
consequences of these developments.

COVID-19 Has Disproportionately Impacted
People with Cardiometabolic Disease

People with cardiometabolic disease, including those with
obesity, diabetes, atherosclerotic cardiovascular disease,
hypertension, and heart failure, are all at increased risk
of COVID-19-related morbidity and mortality [1-5].
In a cohort of 7606 patients with COVID-19 from 88
hospitals in the USA enrolled in the American Heart
Association (AHA) COVID-19 cardiovascular disease
(CVD) registry, obese patients were more likely to be
hospitalized with COVID-19, had increased risk for venous
thromboembolism and mechanical ventilation, and overall
higher mortality [1]. Individuals with other comorbidities
are at similarly increased risk of mortality from COVID-
19 including diabetes mellitus (nearly a two-fold increase
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in the odds of death) and heart failure (two- to three-fold
increase in the odds of mortality) [6-8]. Other groups at
increased risk include those with established cardiovascular
disease. In one propensity-matched cohort of patients
with COVID-19, the relative incidence of myocardial
infarction among those with pre-existing atherosclerotic
cardiovascular disease (ASCVD) was over five times that
of those without ASCVD (annualized incidence density
rate of 10.7% vs. 1.8%, p <0.0002) [9].

Given the high prevalence of hypertension, diabetes, obe-
sity, and cardiovascular disease, in the USA, cardiometabolic
disease has dramatically influenced the population-level
consequences of the COVID-19 pandemic. In one estimate
based on a national analysis of over 900,000 COVID-19 hos-
pitalizations in the USA, an estimated 63.5% of hospitaliza-
tions were attributable to hypertension, diabetes mellitus,
obesity, and heart failure (Fig. 1) [10e].

COVID-19 Effects on Cardiometabolic Health

At the population level, the relationship between COVID-19
and cardiometabolic health is not a one-way street. As much
as those with cardiometabolic disease have been dispropor-
tionately impacted by COVID-19, the COVID-19 pandemic
itself has caused major adverse repercussions on the cardio-
metabolic health of the population.

Physical Activity

Physical activity dropped dramatically during the pandemic
due to stay at home orders, closure of gyms and exercise
facilities, increases in working from home, and social dis-
tancing with fear of contracting the virus [11-13]. One
survey of 2140 adults in Brazil from June 2020 found dra-
matic declines in physical activity. Prior to the COVID-19
pandemic, 69% of the participants were self-reported as
very active, which dipped to 39% during the social distanc-
ing period [14]. In another large, nationally representative
sample of people in England, substantial reductions in the
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population-level activity were noted; among 74,430 respond-
ents during the lockdown period in 2020, there was a 30%
reduction in the odds of reporting any physical activity [15].
Decreases in physical activity have also been shown in pedi-
atric cohorts based on survey data from parents [16].

Decreases in physical activity appear to be greatest
among those already at highest risk, causing a cycle of
negative consequences (Fig. 2). In an online survey of 7753
participants, the reported decline in physical activity seen
during the pandemic was greater among individuals with
underlying obesity (27.5% in total sample vs. 33.4% in par-
ticipants with obesity) [11].

Beyond decreases in exercise, sedentary behavior
also increased as daily activity dropped while people
stayed at home. The impact of such sedentary lifestyles
has significant cardiometabolic health consequences,
including induction of insulin resistance, fat deposition,
and decreased aerobic capacity [17]. The decline in
physical activity during the lockdown period may also
increase the risk of COVID-19 complications. In a
study of 48,440 adult patients with COVID-19, those
with consistent physical inactivity had a higher risk of
hospitalization, ICU admission, and mortality due to
COVID-19 compared with those meeting physical activity
guideline recommendations [18].

Dietary Patterns and Weight

Another major impact of the COVID-19 pandemic on car-
diometabolic health is through adverse changes in dietary
behavior. One review of 12 studies looking at trajectories in
dietary behaviors during the COVID-19 pandemic unveiled
a notable rise in the consumption of carbohydrates, particu-
larly ones with a high glycemic index (such as pizza, bread,
and pastries) by up to 70% [19]. Multiple studies also found
increases in snacking and numbers of meals during the pan-
demic, as well as increases in sweets, fried, and processed
foods [20]. Mixed results were found regarding changes in
consumption of fresh produce with some studies reporting
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Fig.2 Key drivers and consequences of the detrimental effects of the COVID-19 pandemic on cardiometabolic health, along with opportunities
to mitigate these effects. DM, diabetes mellitus; BP, blood pressure. Images from www.freepik.com

increases, while others found decrease in fresh produce con-
sumption during the pandemic [20].

Multiple studies have reported population-level weight
gains during COVID-19 lockdowns across the globe, from
the USA to Africa, Asia, and Europe [19-24]. In a cross-
sectional survey of 10,545 adults in China, more than half
reported weight gain during the COVID-19 pandemic, with
about 19% of men and 16% of women noting a weight gain
of over 2.5 kg [21]. Another study in Turkey (n= 1630 par-
ticipants across the country) reported an average weight
gain of 1.15+6.10 kg over the first year of the pandemic.
In this study, the strongest predictor of weight gain was
self-reported increased amount of food compared to before
the pandemic, demonstrating early impacts of changes in
dietary patterns on cardiometabolic risk [23]. These changes
in weight have affected individuals across the lifespan. In
Korea, one study found that in the pediatric population, the
proportion of overweight and obese children increased from
24.5% to 38.1% (p <0.001) over only 1 year during the pan-
demic [25].

Control of Diabetes and Blood Pressure

Control of chronic cardiometabolic disease such as diabetes
and hypertension also appears to have worsened during
the pandemic[26-28]. A study from Italy demonstrated
poor glycemic control after the lockdown period, evident

by worsened HbAlc levels (mean 7.0% +0.8 to 7.3+0.9)
[27]. Similar findings were observed in a cohort of patients
with diabetes in Turkey, with increased HbA lc levels more
in diabetic than in sex-matched non-diabetic individuals
(0.71% +1.38 vs. 0.02% +0.19) [28]. Notably, glucose control
was also adversely impacted during the pandemic even in
countries without national lockdown orders, such as Japan [29].

Similar observations were found for blood pressure
control as demonstrated by a national study of 464,585
adults in the USA from an employer-sponsored well-
ness program. Compared to the pre-pandemic period
(January 2019-March 2020), systolic blood pressure rose
1.1-2.5 mmHg during the pandemic period (April-Decem-
ber 2020) [30e]. In another study, there were modest
increases in home blood pressure values in a population-
based analysis of 72,706 participants enrolled in a digital
hypertension control program [31]. While at an individual
level, BP increases of 2-3 mmHg may be small, at a popu-
lation level, even small changes in average SBP translate
into meaningful increases in the total numbers of stroke
and myocardial infarction [30e].

The reasons for worsening blood pressure and glycemic
control are likely multifactorial and include decreased
physical activity, dietary changes, increased alcohol intake,
and decreased access to healthcare and medications.
Whether, and how quickly, this improves post-pandemic
remains to be seen.
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Alcohol and Tobacco Use

The stress of the pandemic and adverse mental health
consequences also led to increases in alcohol use, which
both directly and indirectly impact cardiometabolic health
[32-35]. One study evaluated changes in sales of alcohol
during the pandemic using the Nielson National Consumer
Panel, a longitudinal cohort comprising retail and purchase
data in US households. Between the months of April and
June, weighted alcohol sales surged from $7.10 billion in
2019 to $9.55 billion in 2020 (corresponding to a relative
increase of 34.4%) [34]. This population-level increase in
alcohol sales has been mirrored by studies showing individ-
ual-level increases in alcohol intake. In one survey of 1540
adults, increased frequency in alcohol consumption was
shown for men and women across age groups, with an aver-
age increase of 14% from baseline [33]. Increases in alcohol
intake worsens cardiometabolic health in a number of ways,
from higher caloric intake and negative consequences on
weight, to increases in blood pressure, to direct detrimental
effects of excessive alcohol consumption on cardiovascular
risk [36].

Along with alcohol use, smoking also increased dur-
ing the pandemic. In the same Nielson National Consumer
Panel that showed increases in alcohol use, cigarette sales
increased by 13% from 2020 to 2021 [34, 37]. National
spending data from the Alcohol and Tobacco Tax and Trade
Bureau of the USA estimated that the pandemic-related
increase in cigarette sales translates into an increase of four
packs of cigarettes per person per year across the USA [37].
Beyond this increase in smoking, the pandemic has also wit-
nessed fewer people attempting to quit smoking; the North
American Quitline received 27% fewer calls in 2020 com-
pared to 2019 [38].

The increases in alcohol and smoking behaviors during
the pandemic may be some of the most challenging to com-
bat. Given that both alcohol and smoking are habit forming,
individuals’ alcohol and smoking levels may be more recal-
citrant to change once the pandemic is behind us.

Access to Preventive Care and Care
Utilization

COVID-19 lockdown and stay at home orders, combined
with at times an over-stretched medical system, and patient
fears of in-person medical visits have resulted in many people
deferring or delaying routine medical care during the
pandemic. In particular, preventive care visits significantly
declined during the early period [39]. While telehealth has
increased dramatically [40, 41], this has not fully offset the
drop in in-person preventive visits. Furthermore, telehealth
may not be optimal for cardiovascular health as labs are
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unavailable (e.g., lipid measurements and HbA1c) and many
do not have access to a blood pressure cuff at home [42].
Finally, relying on telehealth may exacerbate disparities
given inequity in access to broadband internet or telehealth-
enabled health systems [43]. In one study, significant racial
differences were seen in those with access to telehealth visits,
with Black individuals being less likely to receive telehealth
visits than other groups [44]. Care utilization issues also
became evident in cardiac rehabilitation visits, as a reported
71% of on-site cardiac rehab programs in the USA halted
their services during the pandemic [45].

In addition to delays in seeking routine medical care,
a more alarming phenomenon was the delay in seeking
care for acute conditions in need of emergent care, such as
myocardial infarction and stroke. An analysis of Medicare
beneficiaries showed that hospitalizations for myocardial
infarction and stroke declined by 14% in 2020 compared
to 2018 and 2019 with an even greater decline early in the
pandemic (March and April 2020) [46]. Another systematic
review found similar results with a decline in other acute
cardiac conditions, including acute coronary syndromes by
as much as 50% [47]. The repercussions of these delays and
declines are an increase in out of hospital death and more
advanced presentations of cardiovascular disease [48, 49].
The long-term sequelae of these advanced cardiovascular
disease cases may be realized in the years to come.

Stress and Mental Health

Another consequence of the pandemic with pervasive health
impact is the effect on mental health. This includes substan-
tial increases in the rate of depression, particularly among
those suffering job losses or other socioeconomic strain [50].
In one a global survey of 678 individuals, over 50% exhib-
ited traits of anxiety, close to 60% suffered from signs of
stress, and over half had features of depression [51]. A sys-
tematic review and meta-analysis estimated the prevalence
of stress, anxiety, and depression during the pandemic to
be ~30%, ~32%, and ~ 34%, respectively [52].

A pre-post pandemic study from the USA involving the
National Health and Nutrition Examination Survey and
a comparator cohort provides enhanced estimates of the
impact of COVID-19 on mental health. Comparing data
pre and post the pandemic onset, researchers found a three-
fold increase in the prevalence of depression symptoms
during the pandemic [50]. The underlying reason for this
increase is likely multifactorial and includes uncertainty
and isolation associated with the pandemic, lockdowns,
economic and job instability, loss of family and friends,
personal illnesses, and pandemic-related fear. The con-
sequences of stress, depression, and anxiety may worsen
cardiometabolic health through decreased medication
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adherence, lower physical activity, poorer dietary pat-
terns, and less engagement with cardiometabolic health
behaviors [53-60].

Loss of Loved Ones, Wages, and Health Insurance

COVID-19 has resulted in over 900,000 deaths in the USA
to date, with an estimated 7.2 million people affected by
the loss of a family member as of December 2021 [61].
Loss of family members negatively impacts physical and
mental health through bereavement and grief as well as loss
of financial security [62]. As those at lower socioeconomic
status are at increased risk for death from COVID-19, this
further contributes to healthcare disparities by dispropor-
tionately impacting already vulnerable populations [63].

Beyond these deaths, high rates of job losses have also
occurred during the pandemic. There were five million less
jobs in September 2021 compared to February 2020, and the
unemployment rate increased to 4.8% from 3.5% over the
same interval. Among other repercussions, job loss directly
impacts population health via loss of health insurance and
an estimated 3.1 million people lost employer-sponsored
health insurance between March and September 2020 [64].
With job loss also comes increased food insecurity, and a
Vermont population survey noted a 33% increase in food
insecurity with the pandemic onset [65]. The impacts of
unemployment-related financial insecurity may also exac-
erbated health disparities. In one survey, Hispanic adults
were at the greatest risk of food and housing insecurity and
reported more psychosocial stress compared to other racial
groups as a result [66].

Mitigating the Long-term Cardiovascular
Consequences of the Pandemic

The declines in cardiometabolic health during the pandemic
have the potential to cause long-term increases in cardiovas-
cular disease at the population level. Concerningly, many
of those who were impacted the most from the pandemic
come from groups that are already suffering from dispari-
ties in cardiovascular health, including Black and Hispanic
communities, those at low socioeconomic status, and those
with the least access to healthcare including the un- and
under-insured. Fortunately, numerous tools exist to address
the changes in cardiometabolic health that resulted from the
pandemic. Furthermore, technology and innovation that has
been catalyzed by the pandemic (e.g., expansion in telemed-
icine) can also be leveraged to combat its consequences.
Finally, policy changes are needed to help protect vulnerable
populations both now and in the future.

Addressing Physical Inactivity and Declines
in Exercise

Physicians should routinely ask their patients about their
current activity levels and exercise habits, and remind
patients of current guideline-recommended exercise targets.
Recent American College of Cardiology (ACC)/AHA guide-
lines recommend adults participate in at least 150-300 min
of moderate-intensity activity or 75—150 min of vigorous-
intensity aerobic activity weekly [67]. For those who have
gained weight during the pandemic, high-intensity exercise
combined with high-load resistance can be effective to help
with weight loss [68].

Beyond emphasizing recommendations, physicians can
help patients recognize the personal benefits of physical
activity, identify modifiable barriers to exercise, and set
small, achievable goals to help patients change exercise
habits [69]. Other strategies that physicians can implement
include writing patients an exercise prescription using a
FITT template—frequency, intensity, time, and type [70].

Many people do not have access to safe spaces for exer-
cise or cannot afford expenses gym memberships. Fortu-
nately, the pandemic did lead to an increase in resources to
facilitate exercise at home, many of which are available at
low cost or for free. One multinational survey noted a signifi-
cant increase in online home exercise classes and an increase
in walking and running [71]. Nevertheless, many exercise
programs still require a membership fee and are therefore
not available to those at highest risk. Whether offering free
exercise facility membership or equipment improves physi-
cal activity or overall health remains unclear [72].

Weight Loss Strategies and Nutrition

Obesity is increasingly appreciated as a medical condition
that requires multidisciplinary treatment approaches to sup-
port sustained changes in diet and lifestyle. Healthy weight
loss and maintenance includes reduced dietary intake, reg-
ular physical activity, and behavior changes such as self-
monitoring [73]. Both in-person and electronically delivered
lifestyle intervention programs have been shown to lead to
sustained weight loss after a year, including those delivered
in-person with individual or group sessions. Lifestyle inter-
vention programs include counseling for behavior changes
on self-monitoring of food intake, goal-setting, and food
environment stimulus control [74]. Nutritionists/registered
dieticians can also be critical team members to help evaluate
dietary patterns and provide evidence-based recommenda-
tions to patients. By necessity, there has been expanded use
of telehealth-based nutrition counseling by dieticians, with
generally favorable response [75]. Further expansion of tel-
ehealth nutrition services may fill a needed gap by increasing
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nutrition services accessibility to those with cardiometabolic
risk factors.

For individuals with severe obesity, diet and lifestyle
changes alone are often insufficient to lead to sustained,
optimal weight loss. In these cases, surgery and medical
therapies can be effective [76]. Only 3% of patients trying
to lose weight from 2013 to 2016 reported using medica-
tions to assist with weight loss in one study [77]. However,
new therapies have emerged for weight loss including the
use of the glucagon-like peptide-1 receptor agonists (GLP-
1RA) liraglutide and semaglutide. Both are FDA approved
for weight loss, with or without T2DM. The recent Semaglu-
tide Treatment Effect in People with Obesity (STEP) trials
have demonstrated an impressive ~ 15% weight loss with the
use of weekly injectable semaglutide [78]. Access to these
medications is limited by both provider under-utilization of
these therapies and lack of insurance coverage.

Enhancing Blood Pressure Control

The current paradigm of frequent in-office visits for blood
pressure management and medication titration has failed
to lead to adequate population-level blood pressure con-
trol. Even prior to the COVID-19 pandemic, only ~20% of
those with hypertension achieved target blood pressure con-
trol [79]. Improving this and addressing pandemic-related
increases in blood pressure will require innovation in the
current treatment paradigm. One such strategy is a model
that utilizes more in-home blood pressure measurement and
less resource-intensive blood pressure management visits
[80]. Fortunately, increases in telemedicine provide an
opportunity to jumpstart this transition. Smartphone-ena-
bled blood pressure monitoring has demonstrated similar
blood pressure control success as regular in-office follow-up
[81]. A shift to a multidisciplinary team-based monitoring
at home with initial intensive monitoring may help improve
blood pressure management. Finally, in the face of worsen-
ing dietary patterns during COVID-19, physicians should
redouble efforts to remind patients about the importance of
dietary interventions to lower blood pressure, including a
low-sodium, high-potassium diet [82].

Smoking Cessation

Given the increase in tobacco use during the COVID-19
pandemic, it is imperative to inquire at every healthcare visit
about tobacco use status as a “vital sign” per the AHA/ACC
prevention guidelines [67], particularly noting new smok-
ers and recidivism of those who quit. All current tobacco
users should be strongly encouraged to quit and should be
offered both behavioral and pharmacologic interventions
[83]. Provider resources are available to increase providers’
comfort with prescribing these therapies, and are available
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at https://millionhearts.hhs.gov/files/Tobacco-Cessation-
Action-Guide.pdf. Every individual in the USA have access
to free national counseling services to assist with smoking
cessation at 1-800-QUIT-NOW, which is also available in
Spanish at 1-855-DEJELO-YA (1-855-335-3569).

Technology and Adaptions in Care

Despite limitations of telehealth, there are numerous oppor-
tunities to leverage its strengths and to enhance telehealth
practices [84]. The lack of ability to engage with care teams
early in the pandemic likely exacerbated cardiometabolic
decline, as there were missed opportunities for discussions
around exercise, nutrition, and smoking. However, the rapid
and almost unprecedented uptake of telehealth was under-
standably accompanied by shortcomings in standardization,
assessment of laboratory and biometric data, and an under-
standing of best practices. In addition, telehealth could also
exacerbate disparities in cardiometabolic health due to the
digital divide in broadband access [85].

Nevertheless, the COVID-19 pandemic has been a cata-
lyst for rapid advances in telehealth opportunities. Several
groups have developed innovative ways to accommodate for
the lack of in person assessment, such as describing crea-
tive ways to capture the physical examination [86]. Fur-
ther, remote monitoring may assess vital signs and cardiac
rhythms. Patients may involve family members in care and
decrease time away from work. Finally, there are well-known
disparities in rural health compared with urban areas, with
lack of access to outpatient providers being one contribu-
tor [87]. In fact, only 9% of US physicians are currently
in rural practice although 20% of the population lives in
these areas [85]. Expansion of telehealth has the opportu-
nity to partially fill this gap. Increased broadband access
is an imperative to realize this potential for rural commu-
nities as well as for other disadvantaged populations. The
CARES act did include $200 million to enhance telehealth
access and the Federal Communications Commission also
announced over $20 billion in funding to broadband access
in rural communities.

Cardiac rehabilitation is grossly underutilized, with less
than 20% of patients experiencing a myocardial infarction
participating in these programs [88]. The lack of access to
center-based cardiac rehabilitation during the pandemic
accelerated the impetus for home-based programs. In fact, a
Cochrane review of 23 randomized trials demonstrated simi-
lar outcomes including subsequent events, exercise capacity,
and health-related quality of life with home- vs. center-based
programs [89]. There is renewed momentum to harness the
advances during COVID-19 to provide home-based cardiac
rehabilitation as a viable option to expand its use among
patients with CVD.
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Health Policy and Communication

At the policy level, improving health insurance cover-
age can enhance prevention efforts, improve risk factor
control, and narrow disparities in cardiometabolic health
[90, 91]. Health insurance coverage for gig workers and
the working poor with expansion of Medicaid, creation
of another public healthcare option, or expansion of mar-
ketplace premium subsidies would allow for a significant
proportion of Americans to access healthcare for preven-
tive services. Insurance coverage of telehealth and telem-
onitoring facilitates care for those with difficulty com-
muting to appointments and expands sub-specialty care
in rural areas [92-94]. As mentioned above, the CARES
act efforts to enhance telehealth were a good start to pro-
mote telehealth and should continue to be prioritized in
Congress. Focus should also remain on equitable access to
telehealth through expansion of broadband internet access
to all localities and individuals throughout the nation.

While well-intended, stay at home orders early in the
pandemic likely contributed to delayed and deferred care
for CVD prevention and cardiovascular emergencies. One
study demonstrated rapid decline and rebound of myocar-
dial infarction and heart failure hospitalizations mirroring
State of Emergency and Reopening orders in a large health
care network [95]. Patient surveys also revealed exag-
gerated fear about infection risk of hospitals and desire
for guidance from their providers about when to go the
emergency department [96]. These observations provide
opportunities for the future where public declarations or
emergency orders must be accompanied clear communica-
tion regarding the imperative for continuity of urgent and
emergent care. Further, physicians should proactively dis-
cuss at each visit symptoms of concern, necessity to seek
care for urgent medical conditions, and safety procedures
in medical facilities [97ee].

Conclusions: What About the Next Wave?

While we hope there will not be another pandemic, society
and healthcare must prepare for one. We may take lessons
learned from this pandemic and optimize our innovations
in care, lifestyle approaches, and communication strategies
for public health emergencies. Most importantly, we must
work diligently to improve the cardiometabolic health of the
population to create a more resilient and robust population
to be able to withstand the challenges of future infectious
waves. This work is even more prescient given the setbacks
in cardiometabolic health during the COVID-19 pandemic
and the adverse consequences of disparities in health laid
bare by this wave.
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